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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to digital printing 
apparatus and methods, and more particularly to a sys- 
tem for imaging lithographic printing plates on- or off- 
press using digitally controlled faser output 

Description of the Related Art 

[0002] In offset lithography, an image to be trans- 
ferred to a recording medium is represented on a plate, 
mat or other printing member as a pattern of ink-accept- 
ing (oleophilic) and ink-repellent (oleophobic) surface 
areas. In a dry printing system, the member is simply 
inked and the Image transferred onto a recording mate- 
rial; the member first makes contact with a compliant 
intermediate surface called a blanket cylinder which, in 
turn, applies the image to the paper or other recording 
medium. In typical sheet-fed press systems, the record- 
ing medium is pinned to an impression cylinder, which 
brings it into contact with the blanket cylinder. 
[0003] In a wet lithographic system, the non-image ar- 
eas are hydrophiiic in the sense of affinity for dampening 
(or "fountain") solution, and the necessary ink-repellen- 
cy is provided by an initial application of such a solution 
to the plate prior to inking. The ink-abhesive fountain 
solution prevents ink from adhering to the non-image ar- 
eas, but does not affect the oleophilic character of the 
image areas. 

[0004] If a press is to print in more than one color, a 
separate printing plate corresponding to each color is 
required. The plates are each mounted to a separate 
plate cylinder of the press, and the positions of the cyl- 
inders coordinated so that the color components printed 
by the different cylinders will be in register on the printed 
copies. Each set of cylinders associated with a particular 
color on a press is usually referred to as a printing sta- 
tion. 

[0005] Because of the ready availability of laser 
equipment and their amenability to digital control, sig- 
nificant effort has been devoted to the development of 
laser-based imaging systems. Early examples utilized 
lasers to etch away material from a plate blank to form 
an intaglio or letterpress pattern. See, e.g. , U.S. Patent 
Nos. 3,506,779 and 4,347,785. This approach was later 
extended to production of lithographic plates, for exam- 
ple, by removal of a hydrophiiic surface to reveal an ole- 
ophilic underlayer. See, e.g. , U.S. Patent No. 4,054,094. 
These systems generally require high-power lasers, 
which are expensive and slow. 

[0006] A second approach to laser imaging involves 
the use of thermal-transfer materials. See, e.g. , U.S. 
Patent Nos. 3,945,318; 3,962,513; 3,964,389; 
4,395,946, 5,156,938; and 5,171,650, as well as co- 



pending application Serial No. EP-A-0,722,828. With 
these systems, a polymer sheet transparent to the radi- 
ation emitted by the laser is coated with a transferable 
material. During operation the transfer side of this con- 

5 structton is brought into contact with an acceptor sheet, 
and the transfer material is selectively irradiated through 
the transparent layer. Irradiation causes the transfer ma- 
terial to adhere preferentially to the acceptor sheet. The 
transfer and acceptor materials exhibit different affinities 

to for fountain solution and/or ink, so that removal of the 
transparent layer tog ether with unirradiated transfer ma- 
terial leaves a suitably imaged, finished plate. Typically, 
the transfer material is oleophilic and the acceptor ma- 
terial hydrophiiic. This technique generally requires 

is maintenance of a highly clean environment to avoid im- 
age degradation. 

[0007] Lasers can also be used to expose a photo- 
sensitive blank for traditional chemical processing. See, 
e.g. , U.S. Patent Nos. 3,506,779; 4,020,762. Similarly, 
20 lasers have been employed to selectively remove, in an 
imagewise pattern, an opaque coating that overlies a 
photosensitive plate blank. The plate is then exposed to 
a source of radiation, with the unremoved material act- 
ing as a mask that prevents radiation from reaching un- 
25 deriving portions of the plate. See, e.g. , U.S. Patent No. 
4,132,168. Either of these imaging techniques requires 
the cumbersome chemical processing associated with 
traditional, non-digital plate ma king. 
[0008] More recently, lithographic printing plates have 
30 been designed for low-power ablation imaging mecha- 
nisms. U.S. Patent Nos. 5,339.737 and 5,379,698 dis- 
close a variety of ablation-type lithographic plate config- 
urations for use with imaging apparatus that utilize diode 
lasers. For example, laser-imageable lithographic print- 

35 ing constructions in accordance with these patents may 
include a first, topmost layer chosen for its affinity for (or 
repulsion of) ink or an ink-abhesive fluid; an ablation lay- 
er, which volatilizes into gaseous and particulate debris 
in response to imaging (e.g., infrared, or^R") radiation, 

40 thereunder; and beneath the imaging layer, a strong, du- 
rable substrate characterized by an affinity for (or repul- 
sion of) ink or an ink-abhesive fluid opposite to that of 
the first layer. Ablation of the imaging layer weakens the 
topmost layer as well. By disrupting its anchorage to an 

45 underlying layer, the topmost layer is rendered easily re- 
movable in a post-imaging cleaning step, creating an im- 
age spot having an affinity for ink or an ink-abhesive fluid 
differing from that of the unexposed first layer. 
[0009] Although this type of construction facilitates 

50 much faster imaging and at power levels significantly 
lower than those of older "etching" laser systems, the 
laser pulse must still transfer sufficient energy to cause 
the ablation layer to catastrophically overheat and 
change phase. Accordingly, even low-power lasers 

55 must be capable of very rapid rise times, and imaging 
speeds - that is, the laser pulse rate - must not be so 
fast as to preclude the requisite energy buildup during 
each imaging pulse. 
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[0010] Microscopic observation of behavior during im- 
aging of these three-layer constructions reveals that the 
initial response to a laser pulse is formation of a gas 
pocket between the surface layer and the underlying 
layer, which persists well after the pulse has terminated. 
This pocket is believed to be formed primarily by gas 
resulting from thermal decomposition of the surface lay- 
er immediately in contact with the underlying layer. 
[001 1] For example, investigations of dry plates in ac- 
cordance with the '698 patent (comprising a polyester 
substrate, a titanium layer approximately 30 nm thick, 
and a silicone surface layer) suggest that the silicone 
layer debonds from the underlying titanium layer at laser 
fluences far short of that necessary for ablation of the 
titanium- This observation is important to understanding 
of the ablation mechanism. The polymeric layers above 
and below the titanium layer have substantially greater 
heat capacities than the very thin titanium, with the result 
that they act as heat sinks, dissipating laser energy ab- 
sorbed by the titanium layer and thereby increasing the 
fluence necessary for ablation. With the titanium layer 
detached from the overlying silicone layer, however, 
heat dissipation is essentially halved, forcing the titani- 
um layer to retain more of the laser energy. This obser- 
vation validates the general preference for short, in- 
tense laser pulses, since these minimize heat transport 
(which is time-dependent) and also the fluence neces- 
sary to achieve ablation. 

[0012] Unfortunately, this mechanism suggests the 
continued need for complete ablation of the titanium lay- 
er, with the consequent constraints on laser power and 
imaging speed. Unless the layer underlying the silicone 
is ablated, the silicone will reattach to that layer once 
the gas pocket has dissipated, and therefore will not be 
removed by mechanical cleaning processes. 
[0013] US-A-5,378,580 describes a method of remov- 
ing an exposed recording material by rubbing the mate- 
rial. This document, as well as EP-A-0 825 021, and 
US-A-5, 570,363 disclose imaging systems requiring ab- 
lation (destruction) of a layer by laser imaging. 

DESCRIPTION OF THE INVENTION 

Brief Summary of the invention 

[0014] According to a first aspect of the prevent inven- 
tion, there is provided a method of imaging a lithographic 
printing member precursor as defined in claim 1. 
[0015] According to a second aspect of the present 
invention, there is provided a method of imaging a lith- 
ographic printing member precursor as defined in claim 
9. 

[0016] According to another aspect of the present in- 
vention, there is provided a printing plate imaging appa- 
ratus as defined in claim 22. 

[0017] According to still another aspect of the present 
invention, there is provided a printing plate imaging ap- 
paratus as defined in claim 23. 



[0018] It has been discovered that under certain cir- 
cumstances, ablation of an underlying layer is not nec- 
essary to debond the surface layer in order to facilitate 
its removal. So long as the surface layer is chosen or 

5 modified to resist reattachment to the underlying layer, 
it will be capable of removal by mechanical cleaning or 
using a non-solvent for the surface layer, and the plate 
can therefore be imaged without ablation. 
[0019] A variety of plate structures are amenable to 

10 imaging in accordance with the invention. For example, 
in a first embodiment, the plate includes a first layer, a 
second layer disposed beneath and attached to the first 
layer and a third layer disposed beneath the second lay- 
er, the first and second layers having different affinities 

15 for ink and/or abhesive fluid for ink. In a first version of 
this embodiment, the first layer is oleophobic and the 
second layer is oleophilic. In a second version of this 
embodiment, the first layer is hydrophilic and the second 
layer is oleophilic and hydrophobic. In a third version, 

20 the first layer is oleophilic and the second layer is hy- 
drophilic. 

[00201 The second layer may be inorganic (e.g., a 
metal) or organic (e.g., a polymer coating). The function 
of this layer is to absorb sufficient imaging radiation to 

25 cause thermally activated detachment from the overly- 
ing first layer, and to exhibit the proper printing affinity. 
The second layer should also exhibit good adhesion to 
the first and third layers, so that it is not inadvertently 
removed by the cleaning process. 

30 [0021] Accordingly, an example of the just-described 
first version includes a silicone orfluoropolymer coating 
overlying a layer of metal (e.g., titanium), which itself 
overlies a polyester film. An example of the second ver- 
sion utilizes a polyvinyl alcohol or inorganic first layer 

35 above a polymeric layer impregnated with a compound 
that absorbs imaging radiation. To achieve the third ver- 
sion, an oleophilic polymeric first layer overlies a layer 
of, for example, metal such as titanium, aluminum, va- 
nadium or zirconium, or a metallic inorganic layer ( see 

40 application no. EP-A-0 825 021 r entitled THIN-FILM IM- 
AGING RECORDING CONSTRUCTIONS INCORPO- 
RATING METALLIC INORGANIC LAYERS AND OPTI- 
CAL INTERFERENCE STRUCTURES, (prior art ac- 
cording to Article 54(3)(4) EPC), 1996, all of which ac- 

45 cept fountain solution. Any of the foregoing second lay- 
ers will exhibit substantial adhesion to an overlying pol- 
ymeric layer. 

[0022] In accordance with the invention, the printing 
member is heated so as to detach, in an imagewise pat- 
so tern, the first layerfrom the second layer without ablating 
the second layer. Following imaging, the first layer is re- 
moved where detached from the second layer so as to 
form a lithographic image. 

Consequently, the first layer is chosen or modified to re- 
55 sist reattachment to the second layer following separa- 
tion. In order to ensure this, the first layer may be a pol- 
ymer formulated to undergo thermal fracture, perma- 
nently degrading in a manner that reduces its ability to 
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bond to the second layer; the resulting disruption of mo- 
lecular structure usually also renders the material more 
easily removed by cleaning. 

[0023] In an alternative approach using this embodi- 
ment, the first and third layers exhibit different affinities 
for ink and/or an abhesive fluid for ink, and the second 
layer, where exposed to imaging radiation, is removed 
along with the first during cleaning. 
[0024] In a variation to this embodiment, the plate 
construction can be designed to accommodate surface 
layers that do not exhibit (or cannot be modified to ex- 
hibit) adequate resistance to reattachment. This is ac- 
complished by interposing intermediate layer between 
the surface layer (which exhibits the desired printing af- 
finity) and the second layer. This intermediate layer ex- 
hibits good adhesion to the first and second layers, but 
is formulated to lose adhesion to at least the second lay- 
er and to generate gas upon exposure to heat. As a re- 
sult, the first and intermediate layers are removed, 
where imaged, during the cleaning process. 
[0025] In a second embodiment, the plate is based on 
a two-layer design including a first layer and a second 
layer attached thereto, the first and second layers hav- 
ing different affinities ink and/or an abhesive fluid for ink. 
When heated, the first layer is detached from the second 
layer without substantially ablating the second layer. 
The detached portions of the first layer are removed 
from the second layer so as to form a lithographic image. 
Preferably, the detachment is accomplished without sig- 
nificant phase change or ablation of the second layer. 
However, because this layer can be thick, minor 
amounts of heat-induced damage will not affect its print- 
ing function. 

[0026] In one version of this embodiment, the first lay- 
er is oteophobic (based on, e.g., a silicone or fiuoropoi- 
ymer), and the second layer is oleophilic. In a second 
version of this embodiment, the first layer is hydrophilic 
and the second layer is oleophilic and hydrophobic. In 
either case, the second layer may be based on an ole- 
ophilic polymeric material such as polyester. Preferably, 
the polymer contains a radiation absorber so that appli- 
cation of imaging radiation causes thermal buildup in 
this layer. For example, the second layer may be a poly- 
carbonate, polyester or polyamide film with, e.g., a 
near-IR absorber (such as carbon black) dispersed 
therein. Alternatively, the second layer may be a metal 
treated to trap imaging radiation. 
[0027] The imaging device used to imagewise heat 
the plate constructions in accordance with the invention 
is not critical. Diode lasers, such as those disclosed in 
connection with the 737 and '698 patents, are suitable, 
but other techniques can be used as well. For example, 
light valving ( see, e.g. , U.S. Patent No. 5.517,359, multi- 
beam imaging arrangements, and exposure through a 
mask can all be applied to the present invention. 
[0028] As used herein, the term "plate" refers to any 
type of printing member or surface capable of recording 
an image defined by regions exhibiting differential affin- 



ities for ink and/or fountain solution; suitable configura- 
tions include the traditional planar or curved lithographic 
plates that are mounted on the plate cylinder of a printing 
press, but can also include seamless cylinders (e.g. , the 
5 roll surface of a plate cylinder), an endless belt, or other 
arrangement. 

Brief Description of the Drawings 

10 [0029] The foregoing discussion will be understood 
more readily from the following detailed description of 
the invention, when taken in conjunction with the accom- 
panying drawings, in which: 

15 Fl G. 1 is an isometric view of the cylindrical embod- 
iment of an imaging apparatus in accordance with 
the present invention, and which operates in con- 
junction with a diagonal-array writing array; 
FIG. 2 is a schematic depiction of the embodiment 

20 shown in FIG. 1 , and which illustrates in greater de- 
tail its mechanism of operation; and 
FIGS. 3-6 are enlarged sectional views showing 
lithographic plates imageable in accordance with 
the present invention. 

25 

[0030] The drawings and components shown therein 
are not necessarily to scale. 

Detailed Description of the Preferred Embodiments 

30 

[0031] As noted previously, the type of imaging appa- 
ratus used to practice the present invention is not criti- 
cal. A representative system is shown in FIGS. 1 and 2. 
The illustrated assembly includes a cylinder 50 around 
35 which is wrapped a lithographic plate blank 55; in ac- 
cordance with the invention, cylinder 50 may be the 
plate cylinder of a printing press, or may instead be part 
of a stand-alone platesetter. 

[0032] Cylinder 50 includes a void segment 60, within 

40 which the outside margins of plate 55 are secured by 
conventional clamping means (not shown). The size of 
the void segment can vary greatly depending on the en- 
vironment in which cylinder 50 is employed. 
[0033] If desired, cylinder 50 is straightforwardly in- 

45 corporated into the design of a conventional lithographic 
press, and serves as the plate cylinder of the press. In 
a typical press construction, plate 55 receives ink from 
an ink train, whose terminal cylinder is in rolling engage- 
ment with cylinder 50. The latter cylinder also rotates in 

50 contact with a blanket cyl inder, which transfers ink to the 
recording medium. The press may have more than one 
such printing assembly arranged in a linear array. Alter- 
natively, a plurality of assemblies may be arranged 
about a large central impression cylinder in rolling en- 

55 gagement with all of the blanket cylinders. 

[0034] The recording medium is mounted to the sur- 
face of the. impression cylinder, and passes through the 
nip between that cylinder and each of the blanket cylin- 
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ders. Suitable central-impression and in-line press con- 
figurations are described in U.S. Patent Nos. 5,163,368 
and 4,911,075. 

[0035] Cylinder 50 is supported in a frame and rotated 
by a standard electric motor or other conventional 
means (illustrated schematically in FIG. 2). The angular 
position of cylinder 50 is monitored by a shaft encoder. 
A writing array 65. mounted for movement on a lead 
screw 67 and a guide bar 69, traverses plate 55 as it 
rotates. Axial movement of writing array 65 results from 
rotation of a stepper motor 72, which turns lead screw 
67 and thereby shifts the axial position of writing array 
55. Stepper motor 72 is activated during the time writing 
array* 65 is positioned over void 60, after writing array 
65 has passed over the entire surface of plate 55. The 
rotation of stepper motor 72 shifts writing array 65 to the 
appropriate axial location to begin the next imaging 
pass. 

[0036] The axial index distance between successive 
imaging passes is determined by the number of imaging 
elements in writing array 65 and their configuration 
therein, as well as by the desired resolution. As shown 
in FIG. 2, a series of laser sources L lt 1 2 , L 3 ... L n , driven 
by suitable laser drivers collectively designated by ref- 
erence numeral 75, each provide output to a fiber-optic 
cable. The lasers are preferably gallium-arsenide or oth- 
er diode models, although any high-speed lasers that 
. emit in the near infrared region can be utilized advanta- 
geously. 

[0037] The final plates should be capable of delivering 
at least 1,000, and preferably at least 50,000 printing 
impressions. This requires fabrication from durable ma- 
terial, and imposes certain minimum power require- 
ments on the laser sources. Because the present inven- 
tion avoids the need to ablate one or more plate layers, 
power levels can be relatively low and imaging speeds 
quite high; of course, because of the need to transfer a 
minimum quantity of energy to achieve the requisite 
heating effect, there remains a tradeoff between power 
and achievable speed. This is discussed in greater de- 
tail below. 

[0038] The cables that carry laser output are collected 
into a bundle 77 and emerge separately into writing ar- 
ray 65. It may prove desirable, in order to conserve pow- 
er, to maintain the bundle in a configuration that does 
not require bending above the fiber's critical angle of re- 
fraction (thereby maintaining total internal reflection); 
however, we have not found this necessary for good per- 
formance. 

[0039] Also as shown in FIG. 2, a controller 80 actu- 
ates laser drivers 75 when the associated lasers reach 
appropriate points opposite plate 55, and in addition op- 
erates stepper motor 72 and the cylinder drive motor 82. 
Laser drivers 75 should be capable of operating at high 
speed to facilitate imaging at commercially practical 
rates. The drivers preferably include a pulse circuit ca- 
pable of generating at least 40,000 laser-driving pulses/ 
second, with each pulse being relatively short, e.g., on 



the order of 1-5 \isec. 

[0040] Controller 80 receives data from two sources. 
The angular position of cylinder 50 with respect to writ- 
ing array 65 is constantly monitored by a detector 85, 

5 which provides signals indicative of that position to con- 
troller 80. In addition, an image data source (e.g., a com- 
puter) also provides data signals to controller 80. The 
image data define points on plate 55 where image spots 
are to be written. Controller 80, therefore, correlates the 

10 instantaneous relative positions of writing array 65 and 
plate 55 (as reported by detector 85) with the image data 
to actuate the appropriate laser drivers at the appropri- 
ate times during scan of plate 55. The control circuitry 
required to implement this scheme is well-known in the 

15 scanner and plotter art; a suitable design is described 
in U.S. Patent No. 5,174,205. 

[0041] The laser output cables terminate in lens as- 
semblies, mounted within writing array 65, that precisely 
focus the beams onto the surface of plate 55- 
20 [0042] Post-imaging cleaning can be accomplished 
using a contact cleaning device 90. This may be, for ex- 
ample, a rotating brush or belt, or other suitable means; 
useful mechanical cleaning devices for on-press appli- 
cations, which can be employed with or without a clean- 
25 jng solvent (or non-solvent), are dsescribed in U.S. Pat- 
ent Nos. 5,148,746 and 5,568,768 and copending ap- 
plication serial No. US-A-5, 755,1 58. Cleaning device 90 
may be associated with writing array 65 so as to traverse 
plate 55 therewith, or may instead be a separate assem- 
30 bly in proximity to plate 55, as shown in FIG. 2. 

[0043] Refer now to FIGS. 3-6, which illustrate various 
plate constructions imageable nonablatively in accord- 
ance with the invention. FIG. 3 illustrates a construction 
100 comprising a surface layer 102 and a substrate 104. 

35 Layers 102 and 104 exhibit opposite affinities for ink 
and/or an ink-abhesive fluid. In one version of this plate, 
surface layer 102 is a silicone polymer or fluoropolymer 
that repels ink, while substrate 104 is an oleophilic pol- 
yester or treated metal as described below; the result is 

40 a dry plate. In a second, wet-plate version, surface layer 
102 is a hydrophilic material such as polyvinyl alcohol, 
while substrate 104 is both oleophilic and hydrophobic 
(again, polymer films such as polyester are suitable). 
[0044] Substrate 104 is preferably strong, stable and 

45 flexible, and includes oris fabricated from a material that 
absorbs imaging radiation. For example, substrate 104 
may be a polyester or polycarbonate film containing car- 
bon-black particles or other radiation absorber. Pre- 
ferred organic materials include heat-stable polymers, 

50 e.g., phenyl-substituted siloxanes (typically phenyl- 
methyldimethylsiloxane copolymers). For such materi- 
als, it may be useful to incorporate an adhesion-promot- 
ing comonomer (e.g., aminopropylmethylsiloxane) to 
form a terpolymer that readily adheres to the adjacent 

55 layers. Polyimides also represent a readily available 
class of heat-stable polymer. 

[0045] In the case of IR or near-IR imaging radiation, 
suitable absorbers include a wide range of dyes and pig- 
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ments, such as phthalocyanines {e.g., aluminum 
phthalocyanine chloride, titanium oxide phthalocyanine, 
vanadium (IV) oxide phthalocyanine, and the soluble 
phthalocyanines supplied by Aldrich Chemical Co., Mil- 
waukee, Wl); naphthalocyanines ( see, e.g. , U.S. Patent 5 
Nos. 4,977,068; 4,997,744; 5,023,167; 5,047,312; 
5,087,390; 5,064,951; 5,053,323; 4,723,525; 
4,622,179; 4,492,750; and 4,622,179); iron chelates 
( see> e.g. , U.S. Patent Nos. 4,912,083; 4,892,584; and 
5,036,040); nickel chelates (see, e.g. , U.S. Patent Nos. 10 
5,024,923; 4,921 ;31 7; and 4,913,846); oxoindolizines 
( see, e.g. , U.S. Patent No. 4,446,223); iminium salts 
(see, e.g. , U.S. Patent No. 5,108,873); and indophenols 
( see, e.g. , U.S. Patent NO. 4,923,638). Any of these ma- 
terials may be dispersed in the prepolymer before it is *5 
cross-linked into the final film. 

[0046] It is also possible to utilize a metal substrate 
(shown at 115 in FIG. 4). Although metals rapidly con- 
duct heat and therefore ordinarily serve as poor heating 
layers, it is possible to treat metals to exhibit coloration 20 
and act as radiation absorbers. For example, a black, 
mixed-valence iron oxide can be produced on a ferrous 
metal. The oxide will absorb IR radiation, and the color 
can be deepened (and radiation absorption thereby en- 
hanced) through doping with a metal such as manga- 25 
nese. 

[00471 Alternatively, color can be imparted to a metal 
substrate through anodizing. This process converts the 
surface of an aluminum substrate to aluminum oxide by 
employing the substrate as the anode of an electrolytic 30 
cell, and can be utilized to apply color in several ways. 
For example, organic dyes can be absorbed in the pores 
of the anodic coatings, or mineral pigments can be pre- 
cipitated within the pores, before the coating is sealed. 
The depth of dye absorption (and, therefore, the degree 35 
of radiation absorption) depends on the thickness and 
porosity of the anodic coating. In "integral color anodiz- 
ing," pigmentation is caused during anodizing by the oc- 
clusion of microparticles in the coating, which result from 
the anodic reaction of the electrolyte with the microcon- 40 
stituents and matrix of the aluminum alloy. In the elec- 
trolytic coloring process, the aluminum is conventionally 
anodized in a sulfuric acid electrolyte, after which it is 
rinsed and transferred to an acidic electrolyte containing 
a dissolved metal salt. Using alternating current, a me- 45 
tallic pigment is electrode posited in the pores of the 
anodic coating. Usually tin, nickel or cobalt is deposited, 
and the resulting bronze or black colors provide good 
absorption of, for example, near-IR radiation. See, e.g. , 
Aluminum and Aluminum Alloys , J.R. Davis, ed. (ASM 5< 
Internationa! 1993). 

[0048] For additional strength, particularly where pol- 
ymeric substrates 104 are employed, it is possible to uti- 
lize the approach described in U.S. Patent No. 
5,188,032. 5i 
[0049] As discussed in that application, a metal sheet 
can be laminated to substrate 104. Suitable metals, lam- 
inating procedures and preferred dimensions and oper- 



ating conditions are all described in the '032 patent, and 
can be straightforwardly applied to the present context 
without undue experimentation. 

[0050] FIG. 3 illustrates the consequences of expos- 
ing the plate 100 to the output of an imaging laser. When 
an imaging pulse P (having a Gaussian spatial profile 
as indicated) reaches plate 100, it passes through layer 
102 and heats layer 104, causing formation of a gas 
bubble or pocket 108. Expansion of pocket 108 lifts layer 
102 off layer 104 in the region of the imaging pulse. Ac- 
cordingly, surface layer 102 is substantially transparent 
to imaging radiation, and is formulated to resist reattach- 
ment to layer 104 following dissipation of gas pocket 
108. 

[0051] In one version of the embodiment shown in 
FIG. 3, layer 102 is chemically formulated to undergo 
rapid thermal hemolysis (pyrolysis) in response to the 
heat applied to the underside of layer 102 by energy- 
absorbing layer 104. For example, layer 1 02 may be (or 
include as a primary polymer component) a silicone 
block copolymer having a chemically labile species as 
one of the blocks. In an exemplary approaeh, the sili- 
cone block copolymer has an ABA structure, where the 
A blocks are long, functionally (e.g., vinyldimethyl) ter- 
minated polysiloxane chains and the B block is an acryl- 
ic (e.g., a short polymethylmethacrylate chain). A suita- 
ble chemical formula is: 

[0052] CH 2 =CH-(polysiloxane)-(acrylicHpolysi- 
loxane)-CH=CH 2 This material is easily thermally de- 
graded, undergoing chemical transformations that dis- 
courage re-adhesion to underlying layer 104. 
[0053] In another version, layer 102 is a hydrophilic 
polymer such as polyvinyl alcohol (e.g., the Airvol 125 
or 165 material supplied by Air Products, Allentown, 
PA). 

[0054] It may in some cases be desirable to utilize a 
surface layer that cannot easily be modified to avoid 
reattachmentto an underlying layer. Alternatively, it may 
be desirable to utilize as a substrate an unmodified met- 
al layer that would fail to heat sufficiently in response to 
low-power, high-speed imaging pulses. In either case, 
as shown in FIG. 4, the plate construction 110 includes 
a substrate 115, a surface layer 117, and an intermedi- 
ate layer 120 that irreversibly detaches either from layer 
115 or layer 117 in response to an imaging pulse. In the 
former case, post-imaging cleaning removes layers 117 
and 120 where plate 110 is struck by imaging pulses, 
while in the latter case, layer 120 remains and serves 
as a printing surface. Layer 120 may be, for example, a 
polymeric material capable of evolving nitrogen gas up- 
on heating; suitable examples are disclosed in U.S. Pat- 
ent No. 5,278,023. 

[0055] In a second embodiment, the plate is a three- 
layer construction as shown in FIG. 5. The plate 130 in- 
f eludes includes a substrate 132, a layer 1 34 capable of 
absorbing imaging radiation, and a surface coating layer 
136. Layer 134 may be polymeric or metal in nature. In 
the former case, layer 134 can, for example, consist of 
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a polymeric system that intrinsically absorbs in the 
near-IR region (e.g.. a polypyrrole), or a polymeric coat- 
ing into which near IR-absorbing components have 
been dispersed or dissolved (e.g., a solvent-cast poly- 
imide or poly(amide-tmide) containing an absorbing pig- 
ment as described above). 

[0056] In the latter case, layer 134 can be at least one 
layer of a metal deposited onto a polyester substrate 
132. Once again, brief exposure of this construction to 
a laser pulse heats the thin metal layer without ablating 
it, detaching it from the overlying layer 1 36 and destroy- 
ing its anchorage. Depending on design, cleaning can 
either remove this layer in its entirety along with de- 
tached portions of overlying layer 136, or can instead 
leave layer 134 either in whole or in part. Because met- 
als typically retain applied ink (in the case of a dry plate) 
or fountain solution (in the case of a negative- working 
wet plate having a hydrophobic, oleophilic surface), it is 
often unnecessary to achieve complete removal in any 
case. Nonetheless, layer 134 is preferably thin to mini- 
mize heat transport within layer 134 (i.e., transverse to 
the direction of the imaging pulse), thereby concentrat- 
ing heat within the region of the imaging pulse so as to 
effect formation of a gas pocket at minimal imaging pow- 
er. In a preferred embodiment, layer 134 is titanium ap- 
plied (e.g., by sputtering or vacuum deposition) at 
30O±5O A or less. 

[0057] Titanium is preferred for layer 1 34, particularly 
in conjunction with a silicone layer 136. Titanium layers 
exhibit substantial resistance to handling damage, par- 
ticularly when compared with metals such as aluminum, 
zinc and chromium; this feature is important both to pro- 
duction, where damage to layer 134 can occur prior to 
coating thereover of layer 136, and in the printing proc- 
ess itself where weak intermediate layers can reduce 
plate fife. In the case of dry lithography, titanium further 
enhances plate life through resistance to interaction with 
ink-borne solvents that, over time, migrate through layer 
1 36; other materials, such as organic layers, may exhibit 
permeability to such solvents and allow plate degrada- 
tion. Moreover, silicone coatings applied to titanium lay- 
ers tend to cure at faster rates and at lower temperatures 
(thereby avoiding thermal damage to substrate 132), re- 
quire lower catalyst levels (thereby improving pot life) 
and, in the case of addition-cure silicones, exhibit "post- 
cure" cross-linking (in marked contrast, for example, to 
nickel, which can actually inhibit the initial cure). The lat- 
ter property further enhances plate life, since more fully 
cured silicones exhibit superior durability, and also pro- 
vides further resistance against ink-borne solvent mi- 
gration. Post-cure cross-linking is also useful where the 
desire for high-speed coating (or the need to run at re- 
duced temperatures to avoid thermal damage to sub- 
strate 132) make full cure on the coating apparatus im- 
practicable. Titanium also provides advantageous envi- 
ronmental and safety characteristics: its ablation does 
not produce measurable emission of gaseous byprod- 
ucts, and environmental exposure presents minimal 



health concerns. Finally, titanium, like many other met- 
als, exhibits some tendency to interact with oxygen dur- 
ing the deposition process (vacuum evaporation, elec- 
tron-beam evaporation or sputtering); however, the low- 
5 er oxides of titanium most likely to be formed in this man- 
ner (particularly TiO) are strong absorbers of near-IR im- 
aging radiation. In contrast, the likely oxides of alumi- 
num, zinc and bismuth are relatively poor absorbers of 
such radiation. 

10 [0053] Despite the advantages of titanium, it is possi- 
ble to utilize other metals for layer 134. The primary re- 
quirements of suitable materials are adhesion to layers 
132, 136, and the absence of deleterious interference 
with layer 136 when applied in a pre-cured state; for ex- 

15 ample, some metals may poison the catalyst used to 
cure layer 136. These criteria support the use of metals 
such as aluminum, vanadium and zirconium. 
[0059] Alternatively, layer 1 34 may be a metallic inor- 
ganic layer. Such materials are typically hydrophilic, so 

20 layer 136 can be oleophilic (e.g., polyester), resulting in 
an indirectly written plate (whereby imaging pulses de- 
fine background rather than inked areas). The metallic 
inorganic material may comprise a compound of at least 
one metal with at least one non-metal, or a mixture of 

25 such compounds. If, as is preferred, this layer is to serve 
as a printing surface (i.e., persist despite cleaning), it is 
typically applied at a thickness of several hundred A or 
more. 

[0060] The metal component of a suitable metallic in- 
30 organic material may be a d-block (transition) metal, an 
f-block (lanthanide) metal, aluminum, indium or tin, or a 
mixture of any of the foregoing (an alloy or, in cases in 
which a more definite composition exists, an intermetal- 
lic). Preferred metals include titanium, zirconium, vana- 
35 dium, niobium, tantalum, molybdenum and tungsten. 
The non-metal component may be one or more of the 
p-block elements boron, carbon, nitrogen, oxygen and 
silicon. A metal/non-metal compound in accordance 
herewith may or may not have a definite stoichiometry, 
40 and may in some cases (e.g., Al-Si compounds) be an 
alloy. Preferred metal/non-metal combinations include 
TiN, TON, TiO x (where 0.9 < x < 2.0), TAIN, TiAICN, 
TC and TCN. 

[0061] Preferred materials for substrate 1 32 have sur- 
45 faces to which the deposited metal adheres well, and 
exhibit substantial flexibility to facilitate spooling and 
winding over the surface of a plate cylinder. One useful 
class of preferred polyester material is the unmodified 
film exemplified by the MELINEX 442 product marketed 
50 by ICI Rims, Wilmington, DE, and the 3930 film product 
marketed by Hoechst-Celanese, Greer, SC. Also ad- 
vantageous, depending on the metal employed, are pol- 
yester materials that have been modified to enhance 
surface adhesion characteristics as described above. 
55 Suitable polyesters of this type include the ICI MELINEX 
453 film. These materials accept titanium without the 
loss of properties. Other metals, by contrast, may re- 
quire custom pretreatments of the polyester film in order 
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to create compatibility therebetween. For example, vi- 
nylidenedichloride-based polymers are frequently used 
to anchor aluminum onto polyesters. 
[0062] A preferred film thickness is 0.007 inch, but 
thinner and thicker versions can be used effectively. For 
laminated constructions (discussed in greater detail be- 
low), a preferred thickness is 0.002 inch. 
[0063] It may be useful to employ substrates capable 
of reflecting any unabsorbed imaging radiation back into 
layer 134. Suitable for this purpose in the context of IR 
imaging radiation is the white 329 polyester film supplied 
by ICI Films, Wilmington, DE, which utilizes IR-reflective 
barium sulfate as the white pigment. Alternatively, in the 
case of a laminated construction, substrate 132 may be 
transparent and reflectivity provided by the laminated 
support or the laminating adhesive ( see, e.g. , U.S. Pat- 
ent No. 5,570,636). 

[0064] The considerations governing choice of a ma- 
terial for layer 136 are the same as those pertaining to 
layer 102, described above. 

[0065] Once again, it is possible to use an intermedi- 
ate layer to accommodate a desired combination of ab- 
sorbing and overlying layers that would not undergo ir- 
reversible attachment as required by the present inven- 
tion. This is shown in Fig. 6, which also illustrates use 
of a polymeric absorbing layer. In particular, the plate 
140 includes a substrate 142 and a surface layer 146 
as discussed in connection with plate 130 (see FIG. 5); 
a polymeric absorbing layer 144, as discussed in con- 
nection with plate 110 (see FIG. 4); and an intermediate 
layer, also as discussed in connection with plate 110. 
[0066] It will therefore be seen that the foregoing ap- 
proach to non ablative imaging offers substantial advan- 
tages in terms of imaging speed and power require- 
ments. 



Claims 



to form a lithographic image. 

2. The method of claim 1 wherein the second layer 
(1 04, 120) is a treated metal which may not undergo 

5 phase change as a consequence of heating. 

3. The method of claim 1 wherein the printing member 
precursor (110) further comprises a third layer (115) 
disposed beneath the second layer (120). 

10 

4. The method of claim 3 wherein the first (117) and 
third (115) layers have different affinities for at least 
one printing liquid selected from the group consist- 
ing of ink and an abhesive fluid for ink, the removing 

is step further comprising removing the second layer 
(120) as well as the first layer (117) where the first 
layer (11 7) is detached from the second layer (120). 

5. The method of claim 2 wherein the metal layer has 
20 a dark surface selected from the group consisting 

of oxides, carbides and nitrides. 

6. The method of claim 1 wherein the second layer is * 
an oleophilic polymer, possibly a conductive poly- 

25 carbonate, comprising means for absorbing imag- 
ing radiation. 

7. The method of claim 1 wherein the first layer is ole- 
ophobic and may comprise silicone and the second 

30 layer accepts ink. 

8. The method of claim 1 wherein the first layer is hy- 
drophilic and the second layer is hydrophobic and 
oleophilic. 

35 

9. A method of imaging a lithographic printing member 
precursor (130, 140), the method comprising the 
steps of: 



1. A method of imaging a lithographic printing member *o 
precursor (100, 110) without substantial ablation 
therein, the method comprising the steps of: 

a. providing a printing member precursor (100, 
110) including a topmost first layer (102, 117) 45 
and a second layer (104, 120) directly underly- 
ing the first layer (1 02, 1 1 7) and attached there- 
to, the first and second layers (1 04, 1 20) having 
different affinities for at least one printing liquid 
selected from the group consisting of ink and 50 
an abhesive fluid for ink; 

b. heating the printing member precursor (100, 
110) so as to irreversibly detach, in an image- 
wise pattern, "the first layer (102, 117) from the 
second layer (104, 120) [without substantially 55 
ablating the second layer (104, 120)]; and 

c. removing the first layer (102, 117) where de- 
tached from the second layer (104, 120) so as 



a. providing a printing member precursor (130, 
140) including a topmost first layer (136, 146), 
a second layer (134, 144) disposed beneath 
and attached to the first layer (136, 146) and a 
third layer (132, 142) disposed beneath the 
second layer (134, 144), the first layer (136, 
146) and at least one of the other layers having 
different affinities for at least one printing liquid 
selected from the group consisting of ink and 
an abhesive fluid or ink; 

b. heating the printing member precursor (130, 
140) so as to irreversibly detach, in an image- 
wise pattern, the first layer (136, 146) from the 
second layer (134, 144) without ablating the 
second layer (134, 144); and 

c. removing at least the first layer (136, 146) 
where detached from the second layer (134, 
144) so as to form a lithographic image com- 
prising regions having said different affinities. 
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10. The method of claim 9 wherein the removing step 
further comprises removing the second layer as 
well as the first layer where the first layer is de- 
tached from the second layer. 

11. The method of claim 9 wherein the second layer is 
polymeric or metal, which metal layer may: 

a. not undergo phase change as a conse- 
quence of heating; or 

b. comprise at least one of titanium, aluminium, 
vanadium and zirconium. 

12. The method of claim 1 or claim 9 wherein the heat- 
ing step comprises: 

a. spacing at least one laser source (L r L n ), 
which may emit near-IR radiation, that produc- 
es an imaging output opposite the printing 
member precursor (100, 110, 130, 140); 

b. guiding the output of the at least one laser 
source (L r L n ) to focus on the printing member 
precursor (100, 110, 130, 140); 

c. causing relative movement between the la- 
ser output and the printing member precursor 
(1 00, 11 0, 1 30, 1 40) to effect a scan of the print- 
ing member precursor (100, 110, 130, 140) by 
the laser output; and 

d. imagewise exposing the printing member 
precursor (100, 110, 130, 140) to the laser out- 
put during the course of the scan. 

13. The method of claim 12 wherein the first layer is 
substantially transparent to the imaging output. 

14. The method of claim 9 wherein the first layer is ole- 
ophobic and may comprise silicone and the third 
layer is oleophilic. 

15. The method of claim 14 wherein the first layer (102, 
117, 136, 146) comprises silicone. 

16. The method of claim 9 wherein the second layer 
(104, 120) (134, 144) is at least partially unremoved 
where the first layer (102, 117) (136, 146) is de- 
tached from the second layer (104, 120, 134, 144), 
the first layer (102, 117, 136, 146) being oleophobic 
and the second layer (1 04, 1 20, 1 34, 1 44) accepting 
ink. 

17. The method of claim 9 wherein the first layer (102, 
117) (136, 146) is hydrophiiic and the third layer 
(115, 132, 142) is hydrophobic and oleophilic. 

18. The method of claim 1 or claim 9 wherein the first 
layer (102, 117) (136, 146) comprises a heat-re- 
sponsive polymer which, when subjected to heat- 
ing, becomes chemically modified to resist reat- 



tachment. 

19. The method of claim 18 wherein the first layer (102, 
117) (136, 146) comprises a heat-responsive poly- 

5 mer that undergoes rapid thermal hemolysis. 

20. The method of claim 19 wherein the first layer (102, 
117) (136, 146) is a block copolymer comprising a 
polysiloxane chemical species and an acrylic chem- 

10 ical species. 

21. The method of claim 19 wherein the printing mem- 
ber precursor (140) further comprises an interme- 
diate layer (148) between the first and second lay- 

15 ers, and irreversible detachment is achieved by de- 
taching the second layer (144) from the intermedi- 
ate layer. 

22. Printing plate imaging apparatus comprising: 

20 

a. means for supporting a printing member pre- 
cursor (130, 140) including a topmost first layer 
(136, 146), a metal second layer (134, 144) dis- 
posed beneath the first layer (130, 140) and a 

25 third layer (132, 142) disposed beneath the 

second layer (134, 144), the first and third lay- 
ers having different affinities for at least one 
printing liquid selected from the group consist- 
ing of ink and an abhesive fluid for ink; and 

30 b. means for heating the printing member pre- 

cursor (130, 140) so as to detach, in an image- 
wise pattern, the first layer (136, 146) from the 
metal layer without ablating the metal layer, 
thereby facilitating removal of at least the first 

35 layer (136, 146) where detached from the sec- 

ond layer (134, 144) so as to form a lithographic 
image. 

23. Printing plate imaging apparatus comprising: 

40 

a. means for supporting printing member pre- 
cursor (100, 110) (130) including a topmost first 
layer (102, 117, 136) and a second layer (104, 
120, 134) directly underlying the first layer and 

45 attached thereto, the first and second layers 

having different affinities for at least one print- 
ing liquid selected from the group consisting of 
ink and an abhesive fluid for ink; and 

b. means for heating the printing member pre- 
50 cursor (100, 110, 130) so as to detach, in an 

imagewise pattern, the first layer (102, 117, 
136) from the second layer (104, 120) (134) 
without substantial ablation, thereby facilitating 
removal of at first layer (102, 117, 136) where 
55 detached from the second layer (104, 120, 134) 

so as to form a lithographic image. 

24. The apparatus of claim 23 further comprising 
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means for removing at least the first layer (1 02, 117, 
136) where detached from the second layer (104, 
120) (134) so as to form a lithographic image. 

25. The apparatus of claim 23 wherein the heating 5 
means comprises at least one low-power, high- 
speed imaging laser. 

26. The apparatus of claim 23 further comprising: 

10 

a. means for guiding output from the at least 
one laser (L r L n ) to focus on printing member 
precursor (100, 110, 130) affixed to the support- 
ing means; 

b. means for causing relative movement be- 15 
tween the output and the printing member pre- 
cursor (100, 110, 130) to effect a scan of the 
printing member precursor (100, 110, 130) by 
the laser output; and 

c. means for actuating the at least one laser (L 1 - 20 
L n ) in an imagewise pattern during the course 

of the scan. 



mentvoriaufer (110) ferner eine unter der zweiten 
Schicht (120) angeordnete dritte Schicht (115) auf- 
weist. 

4. Verfahren nach Anspruch 3, wobei die erste (117) 
und die dritte Schicht (115) unterschiedliche Affini- 
taten zu mindestens einer Druckflussigkeit aufwei- 
sen, die aus der Gruppe ausgewahlt ist, die aus 
Druckfarbe und einem farbabweisenden Fluid be- 
steht, wobei der Entfernungsschritt ferner das Ent- 
femen der zweiten Schicht (120) sowie der ersten 
Schicht (117) aufweist, wobei die erste Schicht 
(117) von der zweiten Schicht (120) abgelost ist. 

5. Verfahren nach Anspruch 2, wobei die Metall- 
schicht eine dunkle Oberflache aufweist, die aus 
der Gruppe ausgewahlt ist, die aus Oxiden, Carbi- 
den und Nitriden besteht 

6. Verfahren nach Anspruch 1, wobei die zweite 
Schicht ein oleophiies Polymer ist, moglicherweise 
ein teitfahiges Polycarbonat, das ein Mittel zur Ab- 
sorption von Belichtungsstrahlung aufweist 



Fatentanspruche 

1 . Verfahren zum Belichten eines Flachdruckelement- 
voriaufers (100, 110) ohne wesentliches Abschmel- 
zen darin, wobei das Verfahren die folgenden 
Schritte aufweist: 



2. Verfahren nach Anspruch 1, wobei die zweite 
Schicht (104, 120) ein behandeltes Metall ist, das 
unter Umstanden keine Phasenanderung als Folge 55 
der Erwarmung erfahrt. 

3. Verfahren nach Anspruch 1, wobei der Druckele- 



zwe'rten Schicht (1 34, 144) abzulosen, ohne die 
zweite Schicht (134, 144) abzuschmelzen; und 
c. Entfernen der ersten Schicht (136, 146) an 
den Stellen, wo sie von der zweiten Schicht 
(134, 144) abgelost wurde, urn ein lithographi- 
sches Bild zu erzeugen, das Bereiche mit den 
unterschiedlichen Affinitaten aufweist. 



25 7. Verfahren nach Anspruch 1 , wobei die erste Schicht 
oleophob ist und Silicon aufweisen kann, und wobei 
die zweite Schicht Druckfarbe annimmt. 



a. Bereitstellen eines Druckeiementvorlaufers 
(100, 110) mit einer obersten ersten Schicht 
(102, 117) und einer direkt unter der ersten 
Schicht (102, 117) iiegenden und daran befe- 
stigten zweiten Schicht (104, 120), wobei die 
erste und die zweite Schicht (104, 120) unter- 
schiedliche Affinitaten zu mindestens einer 
Druckflussigkeit aufweisen, die aus der Gruppe 
ausgewahlt ist, die aus Druckfarbe und einem 
farbabweisenden Fluid besteht; 

b. Erwarmen des Druckeiementvorlaufers 
(100, 110), urn die erste Schicht (102, 117) in 
einer bildartigen Struktur irreversibel von der 
zweiten Schicht (1 04, 1 20) abzulosen [ohne die 
zweite Schicht (104, 120) wesentlich abzu- 
schmelzen]; und 

c. Entfernen der ersten Schicht (102, 117) an 
den Stellen, wo sie von der zweiten Schicht 
(104, 120) abgelost wurde, um ein Irthographi- 
sches Bild zu erzeugen. 



8. Verfahren nach Anspruch 1 , wobei die erste Schicht 
30 hydrophil und die zweite Schicht hydrophob und 

oleophil ist. 

9. Verfahren zum Belichten eines Flach druckeiement- 
vorlaufers (130, 140), wobei das Verfahren die foi- 

35 genden Schritte aufweist: 

a. Bereitstellen eines Druckeiementvorlaufers 
(130, 140) mit einer obersten ersten Schicht 
(136, 146), einer unter der ersten Schicht (136, 

40 146) angeordneten und daran befestigten 

zweiten Schicht (134, 144) und einer unter dei 
zweiten Schicht (134, 144) angeordneten drit- 
ten Schicht (132, 142), wobei die erste und min- 
destens eine der anderen Schichten unter 

45 schiediiche Affinitaten zu mindestens einei 

Druckflussigkeit aufweisen, die aus der Gruppe 
ausgewahlt ist, die aus Druckfarbe und einerr 
farbabweisenden Fluid besteht; 

b. Erwarmen des. Druckelementvonaufen 
so (130, 140), um die erste Schicht (136, 146) ir 

einer bildarkigen Struktur irreversibel von de 
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10. Verfahren nach Anspruch 9, wobei der Entfer- 
nungsschritt aulierdem das Entfernen der zweiten 
Schicht sowie der ersten Schicht an den Stellen auf- 
weist, wo die erste Schicht von der zweiten Schicht 
abgelost ist. 5 

11. Verfahren nach Anspruch 9, wobei die zweite 
Schicht ein Polymer oder ein Metal! ist, wobei die 
Metallschicht unter Umstanden 

10 

a. keine Phasenanderung als Folge der Erwa> 
mung erfahrt; oder 

b. mindestens eines der Metalie Titan, Alumini- 
um, Vanadium und Zirconium aufweist. is 

12. Verfahren nach Anspruch 1 oder Anspruch 9 f wobei 
der Erwarmungsschritt aufweist: 

a. Anordnen mindestens einer Laserquelle (L 1 2 ° 
- L^), die Strahlung im nahen IR emittieren kann 
(konnen), die eine Belichtungsausgangsstrah- 
lung erzeugen kann, in Abstanden gegenuber 
dem Drukkeiementvorlaufer (100, 110, 130, 
140); 25 

b. Lenken der Ausgangsstrahlung mindestens 
einer Laserquelle {L^ - L n ), um sie auf den Druk- 
keiementvorlaufer {100, 110, 130, 140) zu fo- 
kussieren; 30 

a Herbeifuhren einer Relativbewegung zwi- 
schen der Laserausgangsstrahlung und dem 
Druckelementvoriaufer (100, 110, 130, 140), 
um eine Abtastung des Druckelementvorlau- 35 
fers (100, 110, 130, 140) durch die Laseraus- 
gangsstrahlung zu bewirken; und 

d. bildartige Belichtung des Druckelementvor- 
laufers (100, 110, 130, 140) mit der Laseraus- *o 
gangsstrahlung im Verlauf der Abtastung. 

13. Verfahren nach Anspruch 9, wobei die erste Schicht 
im wesentiichen durchlassig fur die Belichtungs- 
ausgangsstrahlung ist. 

14. Verfahren nach Anspruch 9, wobei die erste Schicht 
oleophob ist und Silicon aufweisen kann, und wobei 
die dritte Schicht oleophil ist. 

50 

15. Verfahren nach Anspruch 14, wobei die erste 
Schicht (102, 117, 136, 146) Silicon aufweist. 

16. Verfahren nach Anspruch 9, wobei die zweite 
Schicht (104. 120) (134, 144) an Stellen, wo die er- 55 
ste Schicht (102, 117) (136, 146) von der zweiten 
Schicht(104, 120, 134, 1 44) abgelost ist, zumindest 
teilweise nicht entfernt wird, wobei die erste Schicht 



(102, 117, 136, 146) oleophob ist und die zweite 
Schicht (104, 120, 134, 144) Druckfarbe annimmt. 

17. Verfahren nach Anspruch 9, wobei die erste Schicht 
(102, 117) (136, 146) hydrophil und die dritte 
Schicht (115, 132, 142) hydrophob und oleophil ist. 

1 8. Verfahren nach Anspruch 1 oder Anspruch 9, wobei 
die erste Schicht (102, 117) (136, 146) ein warme- 
empfindliches Polymer aufweist, das bei Erwar- 
mung chemisch modifiziert wird, um der Wiederbe- 
festigung zu widerstehen. 

19. Verfahren nach Anspruch 18, wobei die erste 
Schicht (102, 117) (136, 146) ein warmeempfindli- 
ches Polymer aufweist, das eine schnelle thermt- 
sche Homolyse erfahrt. 

20. Verfahren nach Anspruch 19, wobei die erste 
Schicht (102, 117) (136, 146) ein Blockcopolymer 
ist, das eine chemische Polys iloxan-Spezies und 
eine chemische Acryl-Spezies aufweist. 

21. Verfahren nach Anspruch 19. wobei der Druckele- 
mentvorlaufer (140) ferner eine Zwischenschicht 
(148) zwischen der ersten und der zweiten Schicht 
aufweist und die irreversible Ablosung durch Ablo- 
sen der zweiten Schicht (144) von der Zwischen- 
schicht erzielt wird. 

22. Druckpiattenbelichtungsvorrichtung, die aufweist: 

a. eine Tragereinrichtung fur einen Druckele- 
mentvorlaufer (130, 140) mit einer obersten er- 
sten Schicht (136, 146), einer unter der ersten 
Schicht (130, 140) angeordneten meiaiiischen 
zweiten Schicht (134, 144) und einer unter der 
zweiten Schicht (134, 144) angeordneten drit- 
ten Schicht (132, 142), wobei die erste und die 
dritte Schicht unterschiedliche Afflnrtaten zu 
mindestens einer Druckflussigkeit aufweisen, 
die aus der Gruppe ausgewahlt ist, die aus 
Druckfarbe und einem farbabweisenden Fluid 
besteht; und 

b. eine Einrichtung zum Erwarmen des Druk- 
kelementvorlaufers (130, 140), um die erste 
Schicht (136, 146) in einer bildartigen Struktur 
von der Metallschicht abzulosen, ohne die Me- 
tallschicht abzuschmelzen, wodurch das Ent- 
fernen zumindest der ersten Schicht (1 36, 146) 
an den Stellen, wo sie von der zweiten Schicht 
(134, 144) abgelost ist, erieichtert wird, um ein 
lithographisches Bild zu erzeugen. 

23. Druckplattenbelichtungsvorrichtung, die aufweist: 

a. eine Tragereinrichtung fur einen Druckele- 
mentvorlaufer (100, 110) (130) mit einer ober- 
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sten ersten Schicht (102, 117, 136) und einer 
direkt unter der ersten Schicht liegenden und 
daran befestigten zweiten Schicht (104, 120, 
1 34), wobei die erste und die zweite Schicht un- 
terschiedliche Affinitaten zu mindestens einer 5 
Druckflussigkeit aufweisen, die aus der Gruppe 
ausgewahlt ist, die aus Druckfarbe und einem 
farbabweisenden Fluid besteht; und 
b. eine Einrichtung zum Erwarmen des Druk- 
keiementvoriaufers (100, 110, 130), urn die er- 10 
ste Schicht (102, 117, 136) in einer bildartigen 
Struktur von der zweiten Schicht (104, 120) 
(1 34) ohne wesentliches Abschmelzen abzuld- 
sen, wodurch das Entfemen der ersten Schicht 
(102, 117, 136) an den Stellen, wo sie von der 15 
zweiten Schicht (104, 120, 134) abgelostist, er- 
leichtert wird, um ein lithographisches Bild zu 
erzeugen. 

24. Vorrichtung nach Anspruch 23, die ferner eine Ein- 20 
richtung aufweist, um zumindest die erste Schicht 
(102, 117, 136) an den Stellen zu entfemen, wo sie 
von der zweiten Schicht (104, 120) (134) abgeiost 

ist, um ein lithographisches Bild zu erzeugen, 

25 

25. Vorrichtung nach Anspruch 23, wobei die Erwar- 
mungseinrichtung mindestens einen Schnellbelich- 
tungslaser mil niedriger Leistung aufweist. 

26. Vorrichtung nach Anspruch 23, die femer aufweist: 30 

a. eine Einrichtung zum Lenken der Ausgangs- 
strahluag von dem mindestens einen Laser (L- 
- L n ), um sie auf den an der Tragereinrichtung 
befestigten Drukkelementvorlaufer (100, 110, 35 
130) zu fokussieren; 

b. eine Einrichtung zum Herbeifuhren einer Re- 
lativbewegung zwischen der Ausgangsstrah- 
lung und dem Druckelementvorlaufer (100, 
110, 130), um eine Abtastung des Druckele- *o 
mentvoriaufers (100, 110, 130) durch die La- 
serausgangsstrahlung zu bewirken; und 

c. eine Einrichtung zum Ansteuern des minde- 
stens einen Lasers (L-, - L n ) in einer bildartigen 
Struktur im Vertauf der Abtastung. 45 



Revendications 

1. Procede de production d'image sur precurseur so 
d'element d'impression lithographique (100, 110) 
sans ablation sensible en son sein, le procede com- 
prenant les etapes consistant a: 

a. produire un precurseur d'element d'impres- 55 
sion (100, 110) comprenant une premiere cou- 
che la plus superieure (1 02, 117) et une deuxie- 
me couche (104, 120) directement sous- 



jacente a la premiere couche (1 02, 1 1 7) et fixee 
a celle-ci, les premiere et deuxieme couches 
(104, 120) ayant des affinites differentes pour 
au moins un liquide d'impression choisi dans le 
groupe constitue de I'encre et d'un fluide refu- 
sant Pencre; 

b. chauffer le precurseur d'element d'impres- 
sion (100, 110) de fagon a detacher de fagon 
irreversible, selon un motif en forme d'image, 
la premiere couche (102, 117) de la deuxieme 
couche (104, 120) [sans sensiblement ablater 
la deuxieme couche (104, 120)]; et 

c. retirer la premiere couche (102, 117) aux en- 
droits oil elle s'est detachee de la deuxieme 
couche (104, 120) de fagon a former une image 
lithographique. 

2. Procede selon la revendication 1, dans lequel la 
deuxieme couche (104, 120) est un metal traite 
pouvant ne subir aucun changement de phase en 
consequence du chauffage. 

3. Procede selon la revendication 1, dans lequel le 
precurseur d'element d'impression (110) comprend 
en outre une troisieme couche (115) disposee sous 
la deuxieme couche (120). 

4. Procede seion la revendication 3, dans lequel les 
premiere (117) et troisieme (115) couches ont des 
affinites differentes pour au moins un liquide d'im- 
pression choisi dans le groupe constitue de i'encre 
et d'un fluide refusant I'encre, Tetape de retrait com- 
prenant en outre I'etape consistant a retirer fa 
deuxieme couche (120) ainsi que la premiere cou- 
che (117) aux endroits ou la premiere couche (117) 
s'est detachee de ia deuxieme couche (120). 

5. Procede selon la revendication 2, dans lequel la 
couche metallique presente une surface sombre 
choisie dans le groupe constitue d'oxydes, de car- 
bures et de nitrures. 

6. Procede selon la revendication 1, dans lequel la 
deuxieme couche est un polymere oleophile, even- 
tuellement un polycarbonate conducteur, compre- 
nant un moyen destine a absorber ie rayonnement 
de production d'image. 

7. Procede selon !a revendication 1. dans lequel la 
premiere couche est oleophobe et peut comprendre 
du silicone et la deuxieme couche accepte I'encre. 

8. Procede selon ia revendication 1, dans lequel la 
premiere couche est hydrophile et la deuxieme cou- 
che est hydrophobe et oleophile. 

9. Procede de production d'image sur un precurseur 
d'element d'impression lithographique (130, 140), 
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le procede cornprenant les etapes consistant a: 

a. produire un precurseur d'element d'impres- 
sion (130, 140) cornprenant une premiere cou- 
che la plus superieure (136, 146), une deuxie- 5 
me couche (1 34, 144) disposee sous et fixee a 

la premiere couche (136, 146) et une troisieme 
couche(132, 142) disposee sous la deuxie me 
couche (134, 144), la premiere couche (136, 
146) et au moins Tune des autres couches 10 
ayant des affinites differentes pour au moins un 
liquide d'impression choisi dans le groupe 
constitue de Pencre et d'un fluide refusant Pen- 
cre; 

75 

b. chauffer le precurseur d'element depres- 
sion (130, 140) de fagon a detacher de fagon 
irreversible, selon un motif en forme d'image, 
la premiere couche (136, 146) de la deuxieme 
couche (134, 144) sans ablater la deuxieme 20 
couche (134, 144); et 

c. retirer au moins la premiere couche (136, 
146) aux endroits ou elle s'est detachee de la 
deuxieme couche (134, 144) de fagon a former 25 
une image lithographique cornprenant des zo- 
nes ayant lesdites affinites differentes. 

10. Procede selon la revendication 9, dans lequel Pe ta- 
pe de retrait comprend en outre Petape consistant 30 
a retirer la deuxieme couche ainsi que la premiere 
couche aux endroits ou la premiere couche s'est de- 
tachee de la deuxieme couche. 

11. Procede selon la revendication 9, dans lequel la 35 
deuxieme couche est polymere ou meiallique, ia- 
quelle couche metallique peut: 

a. ne subir aucun changement de phase en 
consequence du chauffage; ou 40 

b. comprendre au moins un metal parmi le tita- 
ne, Paluminium, le vanadium et le zirconium. 

12. Procede selon ia revendication 1 ou (a revendica- 45 
tion 9, dans lequel Petape de chauffage comprend 

les etapes consistant a: 

a. disposer a une certaine distance au moins 
une source laser (L 1 a l^), pouvant emettre un so 
rayonnement proche de PIR, qui produit une 
sortie de production d'image en face du precur- 
seur d'element d'impression (100, 110, 130, 
140); 

b. guider la sortie de Pau moins une source la- 55 
ser (!_! a L n ) de fagon a la focaliser sur le pre- 
curseur d'element d'impression (100, 110, 130, 
140); 



c. provoquer un deplacement relatif entre la 
sortie laser et le precurseur d'element d'impres- 
sion (100, 110, 130, 140) de fagon a efTectuer 
un balayagedu precurseur d'element d'impres- 
sion (100, 110, 130, 140) par la sortie laser, et 

d. exposer selon un motif en forme d'image le 
precurseur d'element d'impression (100. 110, 
1 30, 1 40) a la sortie laser au cours du balayage. 

13. Procede selon la revendication 12, dans lequel la 
premiere couche est sensiblement transparente a 
la sortie de production d'image. 

14. Procede selon la revendication 9, dans lequel la 
premiere couche est oleophobe et peut comprendre 
du silicone et la-troisieme couche est oleophife. 

15. Procede selon la revendication 14, dans lequel la 
premiere couche (102, 117, 136, 146) comprend du 
silicone. 

16. Procede selon la revendication 9, dans lequel la 
deuxieme couche (104, 120) (134, 144) reste fixee 
au moins partiellement aux endroits ou la premiere 
couche (102, 117) (136, 146) est detachee de la 
deuxieme couche (104, 120, 134, 144), la premiere 
couche (102, 117, 136, 146) etant oleophobe et la 
deuxieme couche (104, 120, 134, 144) acceptant 
Pencre. 

17. Procede selon la revendication 9, dans lequel la 
premiere couche (102, 117) (136, 146) est hydro- 
phile et la troisieme couche (115, 132, 142) est hy- 
drophobe et oleophile. 

18. Procede seion la revendication 1 ou ia revendica- 
tion 9, dans lequel la premiere couche (102, 117) 
(136, 146) comprend un polymere thermosensible 
qui, lorsqu'il est soumis au chauffage, se modifie 
chimiquement pour resister a toute nouvelle fixa- 
tion. 

19. Procede selon la revendication 18, dans lequel la 
premiere couche (102, 117) (136, 146) comprend 
un polymere thermosensible qui subit une homoly- 
se thermique rapide. 

20. Procede selon ia revendication 19, dans lequel ia 
premiere couche (102, 117) (136, 146) est un copo- 
lymer sequence cornprenant une espece chimi- 
que de type polysiloxane et une espece chimique 
acryiique. 

21. Procede selon la revendication 19, dans lequel le 
precurseur d'element d'impression (140) comprend 
en outre une couche intermediate (148) entre les 
premiere et deuxieme couches, et un detachement 
irreversible est realise en detachant la deuxieme 



13 



25 



EP 0 981 441 B1 



26 



couche (144) de la couche intermediate. 

22. Dispositif de production d'image sur une plaque 
d'impression comprenant: 

a. un moyen destine a supporter un precurseur 
d'element d'impression (130, 140) comprenant 
une premiere couche la plus superieure (136, 
146), une deuxieme couche metallique (134, 
144) disposee sous la premiere couche (130, 
140) et une troisieme couche (132, 142) dispo- 
see sous la deuxieme couche (134, 144), les 
premiere et troisieme couches ayant des affini- 
tes differentes pour au moins un liquide d'im- 
pression choisi dans le groupe constitue de 
Pencre et d'un fluide refusant I'encre; et 

b. un moyen destine a chauffer le precurseur 
d'element d'impression (130, 140) de facon a 
detacher, selon un motif en forme d'image, la 
premiere couche (136, 146) de la couche me- 
tallique sans ablater la couche metallique, faci- 
litant ainsi le retrait de au moins fa premiere 
couche (1 36, 146) aux endroits ou elle s'est de- 
tacher de la deuxieme couche (134, 144) de 
facon a former une image lithographique. 



moyen de chauffage comprend au moins un laser 
de production d'image de faible puissance et a 
grande vitesse. 

5 26. Dispositif seion la revendication 23, comprenant en 
outre: 

a. un moyen destine a guider la sortie de Pau 
moins un laser (L 1 a L n ) de facon a la focaliser 

10 sur le precurseur d'element d'impression ( 1 00, 

110, 130) fixe au moyen de support; 

b. un moyen destine a provoquer un deplace- 
ment relatif entre la sortie et le precurseur d'ele- 
ment d'impression (100. 110, 130) de facon a 

15 effectuer un balayage du precurseur d'element 

d'impression (100, 110. 130) par la sortie laser; 
et 

c. un moyen destine a actionner I'au moins un 
laser (L 1 a L n ) selon un motif en forme d'image 

20 au cours du balayage. 



25 



23. Dispositif de production d'image sur une plaque 
d'impression comprenant: 

30 

a. un moyen destine a supporter un precurseur 
d'element d'impression (100, 110) (130) com- 
prenant une premiere couche la plus superieu- 
re (102, 117, 136) et une deuxieme couche 
(104, 120, 134) directement sous-jacente a la 35 
premiere couche et flxee a celle-ci, les premie- 
re et deuxieme couches ayant des affinites dif- 
ferentes pounau moins un liquide d'impression 
choisi dans le groupe constitue de I'encre et 
d'un fluide refusant I'encre; et 40 

b. un moyen destine a chauffer le precurseur 
d'element d'impression (100, 110, 130) de fa- 
con a detacher, selon un motif en forme d'ima- 
ge, la premiere couche (102, 117, 136) de la 
deuxieme couche (104, 120) (134) sans abia- 45 
tion sensible, facilitant ainsi le retrait de la pre- 
miere couche (102, 117, 136) aux endroits oil 
elle s'est detachee de la deuxieme couche 
(104, 120, 134) de facon a former une image 
lithographique. 50 



24. Dispositif selon ia revendication 23, comprenant en 
outre un moyen destine a retirer au moins la pre- 
miere couche (102, 117, 136) aux endroits ou elle 
s'est detachee de la deuxieme couche (104, 120) 55 
(134) de facon a former une image lithographique. 



25. Dispositif selon la revendication 23, dans lequel le 



14 



EP 0 981 441 B1 




FIG. 1 




FIG. 2 



15 



EP 0 981 441 B1 




EP 0 981 441 B1 





17 



